Euphorbia is the largest genus of Euphorbiaceae and is among the giant genera of Angiosperms. In the state of São Paulo, the genus is represented by 23 species occurring in savannas, high altitude fields, and anthropic areas. This work includes an identification key, photographs, and comments on morphology, habitat, and geographical distribution. We reestablish Euphorbia chrysophylla and recognize Leptopus brasiliensis as a synonym of Euphorbia sciadophila. Six new records for the state of São Paulo are presented: Euphorbia adenoptera, E. bahiensis, E. chrysophylla, E. cordeiroae, E. foliolosa and E. ophthalmica. Eight lectotypes are designated.
Introduction
Euphorbiaceae are one of the most diverse and complex families of Angiosperms, with 246 genera and 6,300 species distributed worldwide, mainly in the tropics (Govaerts et al. 2000 , Wurdack & Davis 2009 ). In Brazil, the family is represented by 63 genera and about 1,000 species distributed all over the country, and in the state of São Paulo it accounts with 37 genera and approximately 160 species (Cordeiro et al. 2013 , Caruzo & Cordeiro 2007 .
Euphorbia Linnaeus (1753: 450) , with approximately 2,000 species, is ranked as the fourth biggest genus of flowering plants (Frodin 2004) and is the largest one of Euphorbiaceae (Horn et al. 2012 ). The genus is renowned for its remarkable morphological diversity and diverse growth forms and is characterized by the cyathium, a pseudanthial inflorescence unique in Angiosperms, which consists of four or five staminate cymules surrounding a terminal pistillate flower within a cup-like involucre formed by the fusion of bracts from the staminate cymules. The cyathium has glands along its rim, and the glands can sometimes have appendices (Webster 1994 , Radcliffe-Smith 2001 , Horn et al. 2012 , Yang et al. 2012 .
The cyathium is taxonomically very important for the identification of species and was once used to segregate genera within subtribe Euphorbiineae (Webster 1994 , Radcliffe-Smith 2001 . These genera include Chamaesyce Gray (1821: 260) , Cubanthus (Boissier 1862 : 7) Millspaugh (1913: 371) , Elaeophorbia Stapf (1906: 646) , Endadenium Leach (1973: 31) , Monadenium Pax (1894: 126) , Pedilanthus Necker ex Poiteau (1812: 388) , Poinsettia Graham (1836: 412) , and Synadenium Boissier (1862: 187) . After Steinmann & Porter's (2002) molecular phylogenetic work, all these genera are now recognized inside Euphorbia s.l., since their acceptance would turn Euphorbia into a paraphyletic group (Bruyns et al. 2006 , Zimmermann et al. 2010 ).
Material and methods
This study was based on the analysis of herbarium collections from BOTU, ESA, IAC, MBM, PMSP, RB, SP, SPF, SPSF and UEC (abbreviations according to Thiers 2014, continuously updated) , with a total of approximately 400 specimens analyzed, along with field observation of some species. Type specimens were analyzed through images available at the JStor Global Plants website (http://plants.jstor.org/) and the Vienna Virtual Herbarium (http://herbarium.univie.ac.at). The morphological description of Euphorbia presented below covers the entire morphological diversity of the genus. For each species we refer to: original publication, type collections, basionyms, synonyms, geographic distribution, one of the specimens examined. A list of all material examined is given in Appendix 1. Data for general geographical distribution were collected from the Euphorbia Planetary Biodiversity Inventory database and from herbarium specimens labels.
Taxonomy
Euphorbia Linnaeus (1753: 450) . Lectotype (designated by Millspaugh 1909: 306) :-Euphorbia antiquorum Linnaeus (1753: 450) .
Perennial or annual herbs, shrubs or rarely trees or climbers, prostrate or erect, monoecious or rarely dioecious, glabrous or pubescent, with white milky latex; stems green to reddish, succulent and spiny in some species. Leaves alternate, opposite or verticillate, generally petiolate, stipulate or exstipulate, simple, entire or lobate, glabrous or pubescent, penninerved or palminerved. Inflorescences axillary or terminal, cyathia solitary, in dichasia, pleiochasia or monochasia, usually subtended by bracts (cyathophylls), sometimes showy; cyathia consisting of four or five staminate cymules, with 1-10 flowers each, with or without associated bracteoles, surrounding one terminal pistillate flower, inside a cuplike, gland-bearing involucre, with or without appendages; staminate flowers in lateral cymules, reduced to a single stamen with a slender pedicel; pistillate flower solitary, terminal, achlamydeous (sometimes ovary subtented by a perianth-like structure); ovary (2-)3-locular; styles (2-)3, free or connate, generally bifid; stigmas thickened or not. Fruit capsule, septicidally and loculicidally dehiscent into (2-)3, 2-valved cocci, dehiscence explosive, or rarely fleshy and indehiscent; columella persistent. Seeds generally ovoid; raphe longitudinal on the ventral face; seed coat smooth or ornamented, carunculate or ecarunculatae.
In the State of São Paulo, Euphorbia is represented by 23 species of three of the four subgenera currently recognized. The subgenus that has no representatives in São Paulo is subg. Athymalus, which is restricted to Africa.
Most of species recorded for São Paulo belong to subg. Chamaesyce, and three sections are represented in the state: sect. Anisophyllum Roeper in Duby (1828: 412) (11 spp.; Euphorbia adenoptera, E. bahiensis, E. foliolosa, E. hirta, E. hyssopifolia, E. ophthalmica, E. potentilloides, E. prostrata, E. serpens, E. setosa and E. thymifolia) , sect. Alectoroctonum (Schlechtendal 1847: 252) Taxonomic notes:-Euphorbia adenoptera is similar to E. thymifolia, but differs from it in the cyathial glands appendages (well developed in E. adenoptera vs. absent or inconspicuous in E. thymifolia). Both species have an inconspicuous growth of the pistillate flower's pedicel, so that the fruit is exposed through an aperture between the two glands bearing bigger appendages in E. adenoptera, while the subsessile fruit splits the involucre during its maturation in E. thymifolia. Euphorbia adenoptera also can be distinguished from E. thymifolia by its purplish anthers (vs. yellowish in E. thymifolia) and the seeds. (Klotzsch & Garcke) Boissier (1862: 24) (Fig. 1E-F) . Taxonomic notes:-The species is commonly misidentified as E. hyssopifolia, but it has less branched synflorescences, with fewer cyathia, while in E. hyssopifolia the synflorescences are very branched and the lateral axes are congested. Also E. bahiensis is restricted to seashores plains, while E. hyssopifolia is a common weed species from cerrado vegetation and disturbed areas. (Klotzsch & Garcke) Klotzsch ex Boissier (1862: 104) (Fig. 1G-I Euphorbia chrysophylla was recognized by as a synonym of E. portulacoides Linnaeus (1753: 456) subsp. collina (Philippi 1857: 41) Croizat (1943: 188) . However, the synonymization of E. collina with E. portulacoides made by Croizat was not accepted by Subils (1977) . One of the characteristics distinguishing Euphorbia collina Philippi (1857: 41) from E. portulacoides is the color of cyathial glands, which is green in E. collina and purple in E. portulacoides, a characteristic also observed by Boissier in the treatment of tribe Euphorbieae for Candolle's Prodromus (Boissier 1862) . Apparently, Croizat (1943) was unable to see this difference, since his synonymization was based only on involucre and fruit sizes. Subils (1977) recognized, therefore, two distinct species: E. collina, with 7 varieties, one of them E. collina var. chrysophylla, and E. portulacoides, with 3 varieties. We believe the synonymization of Euphorbia chrysophylla under E. collina is not supported due to the following characteristics which are different between both species: leaf shape (elliptic to narrowly elliptic in E. chrysophylla and linear in E. collina), number of lateral axes of the pleiochasia (5 in E. chrysophylla and 3 in E. collina) and seed coat (verrucose in E. chrysophylla and smooth in E. collina), and so we accept the name E. chrysophylla. Vellozo (1829: 202) (Fig. 2A-B) . Lectotype (designated here):-BRAZIL. Rio de Janeiro: "Euphorbia comosa" in Vellozo (1831: tab. 15 ). Taxonomic notes:-Euphorbia comosa can be easily recognized among the other species of Euphorbia from the state of São Paulo by its characteristic synflorescence, typically of E. sect. Stachydium in subg. Euphorbia, which consist of a monochasium with decussate, orbicular, folded in half cyathophylls. Others singular characteristics of E. comosa are its glands, with an extension with thick and slightly crenate margin, and prismatic, carunculate seeds. Carrillo-Reyes & Steinmann (2011: 170) . Type:-BRAZIL. Goiás: Alto Paraíso de Goiás, estrada para Colinas, a 1 km da entrada do Parque Nacional da Chapada dos Veadeiros, 20 November 1987, I. Cordeiro,
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Distribution and habitat:-Euphorbia
Euphorbia cordeiroae
M.C.H. Mamede, M.G. Sajo & E.M. Varanda 388 (holotype SP!, isotype IEB).
Distribution and habitat:-Euphorbia cordeiroae was first published as endemic from "Chapada dos Veadeiros", in northeastern Goiás state, Brazil. We found one collection for São Paulo state, but no information about its habitat is given on the herbarium label. According to the original publication (Carillo-Reyes & Steinmann 2011), the species occurs in cerrado vegetation.
Representative Specimen:-BRAZIL. São Paulo: Itararé, 22 April 1993, C.A.M. Scaramuzza et al. 977 (ESA) . Taxonomic notes:-Euphorbia cordeiroae is similar to E. rhabdodes and E. elodes, but differs from E. rhabdodes by the number of lateral axes of the pleiochasia (3 in E. cordeiroae vs. 5 in E. rhabdodes), leaf margin (not revolute in E. cordeiroae vs. revolute in E. rhabdodes) and seed coat (inconspicually verrucose in E. cordeiroae vs. ruminate in E. rhabdodes). Euphorbia elodes, which also possess cyathia arranged in pleiochasia with 3 lateral axes, differs from E. cordeiroae due to the shape of the cyathophylls (linear in E. cordeiroae vs. elliptic to obovate in E. elodes), stipules (lateral and glanduliform in E. cordeiroae vs. absent in E. elodes) and the perianth-like whorl on the pistillate flower (well developed in E. cordeiroae vs. absent or poorly developed in E. elodes). Boissier (1860: 29) (Fig. 2C-E Taxonomic notes:-Euphorbia elodes is very similar to E. rhabdodes but differs from it due to its actinodromous, short-petiolate leaves (vs. cladodromous and sessile leaves with revolute margin in E. rhabdodes, number of lateral axes of the pleiochasia (3 in E. elodes vs. 5 in E. rhabdodes), and seed coat (verrucose in E. elodes vs. rugose in E. rhabdodes). Another similar species is E. cordeiroae, which differs from E. elodes by the shape of cyathophylls, stipules and the perianth-like whorl of the pistillate flower (see notes on Euphorbia cordeiroae). Boissier (1862: 24) (Fig. 2F-I Silva et al. 97 (SP) . Taxonomic notes:-Euphorbia foliolosa is very similar to E. hyssopifolia and E. bahiensis but may be easily identified among them by its longer (> 1.5 mm in E. foliolosa vs. up to 1.5 mm in E. hyssopifolia and E. bahiensis) and entire (vs. bifid in E. hyssopifolia and E. bahiensis) styles, and venation pattern (cladodromous in E. foliolosa vs. actinodromous in E. hyssopifolia and E. bahiensis). One notable characteristic of E. foliolosa, besides its very long styles, is the blackish apex of the teeth of the leaf margin. Linnaeus (1753: 453) (Fig. 3A-B) . Lectotype (designated by Radcliffe-Smith in Bosser et al. 1982: 94) Taxonomic notes:-Euphorbia heterophylla may be easily identified by having only one cyathial gland, as in E. zonosperma, from which it differs by the absence of indumentum on the involucre, ovary and styles, while these are sericeous or tomentose in E. zonosperma. Euphorbia heterophylla also may be easily recognized in the field by its highly heteromorphic leaves, sometimes with two different shapes (ovate and panduriform, for example) on the same individual.
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Euphorbia heterophylla is also similar to E. cyathophora Murray (1786: 81) , which, among specimens from São Paulo, can be easily recognized by the color of the base of the bracts (usually completely green with the very base whitish in E. heterophylla and often red to pinkish at base in E. cyathophora), the cyathial glands (with round opening in E. heterophylla and flattened in E. cyathophora), and the seeds (apex acute in E. heterophylla and truncate in E. cyathophora) (H.-J. Esser, pers. comm.) . Euphorbia. cyathophora is an ornamental species only recorded in the State of São Paulo from gardens, as a cultivated species, so it is not covered in this treatment. Linnaeus (1753: 454) (Fig. 3C-E Silva et al. 77 (SP) . Taxonomic notes:-Euphorbia hirta is very similar to E. ophthalmica, but differs from it in having capitate dichasia along all the stem while, while E. ophthalmica these are restricted to the terminal portion of the stems. Besides, E. hirta is an erect herb, with stems branched only near the base, and its leaves are generally bigger than those of E. ophthalmica. Linnaeus (1759 Linnaeus ( : 1048 (Fig. 3F-H Silva et al. 40 (SP) . Taxonomic notes:-Euphorbia hyssopifolia is similar to E. foliolosa and E. bahiensis. The species can be distinguished from E. foliolosa by leaf venation and styles (see notes on Euphorbia foliolosa). The distinction between E. hyssopifolia and E. bahiensis lies on their dichasia and their habitat (see notes on Euphorbia bahiensis). Euphorbia hyssopifolia is also similar to another common weedy species, E. hypericifolia Linnaeus (1753: 454) which was however not observed among the herbarium collections examined or during the fieldwork for this treatment. Euphorbia hypericifolia may be distinguished from E. hyssopifolia by the synflorescences with aphyllous distal nodes (vs. distal nodes with narrow and smaller leaves in E. hyssopifolia) and fruits 1.3-1.4 × 1.1-1.5 mm (vs. 1.5-1.6 × 1.7-1.8 mm in E. hyssopifolia).
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SYNOPSIS OF EUPHOrBIA (EUPHORBIACEAE)
Phytotaxa 181 Boissier (1860: 3) (Fig. 5F-H Silva et al. 96 (SP) . Taxonomic notes:-Euphorbia potentilloides is morphologically diverse, but this variation is restricted mostly to the vegetative characteristics (leaves and cyathophylls; see Simmons & Hayden 1997) . The species may be easily recognized among the others species with interpetiolar stipules, opposite leaves and cyathial glands with petaloid appendages occurring in the State of São Paulo because it is the only one with cyathia arranged in pleiochasia. Also, the species may bear up to 7 cyathial glands (although in São Paulo state only specimens with up to 6 cyathial glands were observed) and has smooth seeds, a characteristic found only on Euphorbia serpens, from which it differs by its erect stem (vs. prostrate in E. serpens), linear to narrowly elliptic leaves (vs. orbicular in E. serpens) and cyathia in pleiochasia (vs. solitary in E. serpens). Aiton (1789: 139) (Fig. 6A-C Silva et al. 45 (SP) . Taxonomic notes:-Euphorbia prostrata differs from all other prostrate Euphorbia species in São Paulo by its ovary and fruit with trichomes in two rows along the keel of the cocci, and, on the involucre, only on the lobes. Also, the species is unique by having dark purple anthers, while the others species have yellow, pinkish or reddish anthers. Taxonomic notes:-Euphorbia rhabdodes is very similar to E. elodes but differs from it due to leaves, number of rays of the pleiochasia and seed coat (see notes in under Euphorbia elodes). Boissier (1862: 57) (Fig. 6C-E Taxonomic notes:-Euphorbia sciadophila may be easily recognized among the other Euphorbia species from the state of São Paulo by its cyathial glands with fimbriate appendages, not observed in any other species. Also, the species shows very long petiolate, ovate leaves and foveolate seeds.
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The name Leptopus brasiliensis was considered, after the recognition of Euphorbia in its broad sense, as a synonym of Euphorbia brasiliensis Lamarck (1788: 423) (which was recognized as a synonym of Euphorbia hyssopifolia by Govaerts et al. [2000] ), but, after analyzing the protologue and type collection assigned to Leptopus brasiliensis, we concluded that this name does not fit to any species of the section Aniysophyllum. Furthermore, Leptopus brasiliensis was indicated by Boissier on his treatment of tribe Euphorbieae for Candolle's Prodromus (Boissier 1862) , where the name Euphorbia sciadophila was proposed, as a synonym of this species. For some reason, Govaerts et al. (2000) thought that L. brasiliensis would be a combination for Euphorbia brasiliensis, what led to its equivocal recognition as synonym of E. hyssopifolia, but what happened is that the epithet Taxonomic notes:-Euphorbia zonosperma is very similar to E. heterophylla, but may be distinguished by the conspicuous indumentum on the cyathia and seed ornamentation (see notes under E. heterophylla). 
